1. A process for removing metal ions from wastewater, 

i 

comprising: \ 

\ 

(a) providing a carbon bed for receiving a wastewater feed 
containing metal l^ons in solution, wherein said wastewater feed 
contains solids si^ed in the range of about 0.01-1.0 //m in an 
amount higher than ^ibout 50 mg/1; and 

(b) providing ^ chemical precipitation unit operation for 
receiving a carbon be\^i product stream from said carbon bed and 

for removing said meta^l ions -f f om solution 

v 

2. The process f/Sri removing metal ions from wastewater as 

/ V 

.set forth in Claim X,j v^^reiTi said \jastewat 

an amount higher than abouvt 100 mg//l . 

: / \ 

; / \ 
\/ \ 

3. The proces^ for reirupving metal ions from wastewater as 

set forth in Claim 1, wherein\said wastewater contains solids in 

\ 
\ 

an amount in the range of about;^ 500-2000 mg/1. 

\ 

4. The process for removing metal ions from wastewater as 
set forth in Claim 1, further comprising passing a wastewater 
feed containing hydrogen peroxide aryd metal ions in solution to 
said carbon column to reduce the concentration of said hydrogen 

v 

peroxide and form a carbon bed effluent having concentration 

levels of hydrogen peroxide less than afyout 1 mg/1 (1 ppm) . 

\ 



er contains solids in 



\ 
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\ 



5. The process ^for removing metal ions from wastewater as 
set forth in Claim 4, \wherein said metal ions comprise copper 
ions . 

6. The process for^removing metal ions from wastewater as 
set forth in Claim 5, wherein said wastewater contains 
copper ions at a level in\the range of about 1-100 mg/1. 

\ n 

1. The process for reWovip^g metal ions from wastewater as 
set forth in Claim 5, wher^/i^i said step for providing a chemical 
precipitation unit opera/ipn Vomprisesj contacting metal ions in 

/ \ / 

said carbon bed product stream\metal Aons with an organic carba- 

/ / \ 

mate to precipitate said /copper\ ions . 

\ 

8. The process for removing\^metal ions from wastewater as 
set forth in Claim 5, wherein said^step for providing a chemical 
precipitation unit operation comprises contacting said carbon bed 
product stream metal ions with di thic^carbamate to precipitate 
said copper ions. \ 



\ 



9. The process for removing metal \ions from wastewater as 

\ 

set forth in Claim 5, wherein said step f\pr providing a chemical 
precipitation unit operation comprises contacting said carbon bed 
product stream metal ions with iron sulfate\ (FeS0 4 ) or aluminum 



sulfate (A1 2 (S0 4 ) 3 ) to co-precipitate said copper ions. 

\ 

\ 



\ 



• 



10. The process\for removing metal ions from wastewater as 

\ 

set forth in Claim 5, Wherein said wastewater feed comprises a 




byproduct polishing slunrv. 

11. The proc§^ /ior( removing metal ions from wastewater as 
set forth in Claim lo\J whpi^in said wastewater feed comprises a 
byproduct polishing slujrtjj from the chemical mechanical polishing 
(CMP) of integrated circuij: microchips. 

12. Appa\atus for removing metal ions from wastewater, 
comprising : 

(a) a carboi\ bed for receiving a wastewater feed containing 

\ 

metal ions in solution, wherein said wastewater feed contains 
solids sized in the nange of about 0.01-1.0 /urn in an amount 
higher than about 100 ma/1; and 

(b) a chemical precipitation unit operation for receiving a 
carbon bed product stream \from said carbon bed and for removing 
said metal ions from solution. 

\ 

13. Apparatus for removirta metal ions from wastewater as 
set forth in Claim 12, wherein said wastewater contains solids in 
an amount higher than about 500 mg/ 



\ 
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^f^X 7 14. Apparatus^ for removing metal ions from wastewater as 
set forth in Claim 11, wherein said wastewater contains hydrogen 
peroxide and said carbon bed product stream has concentration 
levels of hydrogen peroxide less than about 1 mg/1 (1 ppm) . 

15. Apparatus \or removing metal ions from wastewater as 
set forth in Claim 14, wherein wastewater comprises a byproduct 
polishing slurry and said metal ions comprise copper ions in said 
byproduct polishing slurry. 

16. Apparatus for removing metal ions from wastewater as 
set forth in Claim 15, wherein said wastewater comprises a 
byproduct polishing slurry from the chemical mechanical polishing 
(CMP) of integrated circuits and said metal ions comprise copper 
ions at a level in the range of about 1-100 mg/1. 

(^P^ 11 . Apparatias N x f or removing me\:al ions from wastewater as 
set forth in Claim 15, wherein said chemical precipitation unit 
operation comprises organic chemical means for contacting said 
carbon bed product stream metal ions with an organic carbamate to 
precipitate said copper ions. 

18. Apparatus for removing metaV ions from wastewater as 
set forth in Claim 15, wherein said chemical precipitation unit 
operation comprises organic chemical means for contacting said 



carbon bed proAuct stream metal ions with ditT^LOcarbamate to 
-^precipitate saic^copper ions. 

\ 

19. Apparatus fc\r removing metal ions from wastewater as 

set forth in Claim 15, wherein said chemical precipitation unit 

\ 

\ 

operation comprises inorganic chemical means for contacting said 
carbon bed product stream m^tal ions with iron sulfate (FeS0 4 ) or 
aluminum sulfate (A1 2 (S0 4 ) 3 ) up co-precipitate said copper ions. 



20. A process for Removing copper ions in a byproduct 
polishing slurry wastewater from the chemical mechanical polish- 
ing (CMP) of integrated circuit microchips, comprising: 

(a) providing a carbon bed for receiving a byproduct 
polishing slurry wastewater ^ feed from the chemical mechanical 
polishing (CMP) of integra circuits, said byproduct polishing 

slurry wastewater feed containing hydrogen peroxide and copper 

' \ ■ ' 

ions in solution at a level ite the range of about 1-100 mg/1 to 
reduce the concentration of savld hydrogen peroxide and form a 
carbon bed effluent product stream having concentration levels of 
hydrogen peroxide less than about 1 mg/1 (1 ppm) , wherein said 

byproduct polishing slurry wastewater feed further contains 

i 

solids sized in the range of abo^it 0.01-1.0 fim in an amount 

i 

higher than about 500 mg/1; ; 



(b) providing a chemical precipitation unit operation for 
receiving a carbon bed product stream from said carbon bed and 
for removing said copper ions from solution; 

(c) passing a byproduct polishing slurry wastewater feed 
5 containing copper ions in solution from the chemical mechanical 

polishing (CMP) of integrated circuit microchips to said carbon 
column; and 

(d) contacting copper ions in said carbon bed product 
stream with an organic carbamate in said chemical precipitation 

10 unit operation to precipitate said copper ions and form an 
,■ environmentally clean water discharge product. 
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